Department of Energy

Richland Operations Office
P.O. Box 550
Richland, Washington 99352

03-ESD-0012 NOV 2 0 2002

Mr. E. K. Thomson, President
Fluor Hanford, Inc.
Richland, Washington 99352

Dear Mr. Thomson:

CONTRACT NO. DE-AC06-96RL13200 - REPORT ON THE ASSESSMENT OF FHI FIRE
PROTECTION PROGRAM (FPP)

During June and July 2002, the RL Engineering Support Division performed an assessment of
the FHI FPP to validate the effective implementation of the FHI FPP by examining
implementation at key FHI projects. The final report is attached.

The assessment determined a number of positive outcomes, as well as issues that require the
attention of the contractor. The most significant deficiencies were identified in the areas of fire
hazard analysis and compensatory measures. Many of the deficiencies in these areas were related
to the apparent lack of integration between the FHA and the Authorization Basis (AB).

Please provide a Corrective Action Plan for each finding in the assessment report to _
Shirley J. Olinger, Assistant Manager for Safety and Engineering, within 45 days from the date of
this letter, and a copy to Lee . Voigt, ATLII, for tracking purposes. Additionally, FHI should
include in their response a description of actions taken to address each of the Observations and
Opportunities for Improvement appearing in the report.

If you have any questions please contact me, or your staff may contact, Craig Christenson,
Engineering Support Division, on (509) 376-5367.

Sincerely,

. i) %@/ﬂ”i‘“

Michael H. Schlender
ESD:CPC Deputy Manager

Attachment

cc w/attach:

M. W. Frei, EM-40

D. E. Good, FHI

S. L. Johnson, EM-5

R. E. Jordan, FHI

M. T. Sautman, DNFSB
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EXECUTIVE SUMMARY

U.S. Department of Energy (DOE) Order 420.1, Facility Safety, Section 4.2.1 requires that DOE
and the contractor implement and maintain an acceptable Fire Protection Program, which
includes fire protection program assessments. Fire protection assessments are documented
evaluations of the Fire Protection Program, including field walk downs of facilities.
Accordingly, areview of the FH Program was conducted during June and July 2002.

This fire protection assessment evaluated compliance with DOE Richland Operations Office
(RL) Implementing Directive 420.1, Fire Protection and DOE Order 420.1, which were in the
FHI contract at the time of the assessment. The assessment also focused on the core fire
protection elements in the Contract Requirements Document (CRD) 420.1 supplemental, Facility
Safety, as the supplemental CRD was forwarded by RL letter 02-PRO-0817", stating RL's intent
to include the CRD 420.1 supplemental directive into FHI’'s contract and cancel RL
Implementing Directive 420.1.

The fire protection assessment utilized a graded approach to address each Criteria Review and
Approach Document area contained in the Implementation Plan for the Assessment of the Fluor
Hanford, Inc. Fire Protection Program, dated May 30, 2002. The assessment also focused on
Fire Protection Program implementation in an array of key FHI facilities as well asthe
effectiveness of the FHI management self-assessments to obtain an overall evaluation of program
implementation effectiveness.

Overall assessment results, detailed results, and overall issues are presented in the Assessment
Results, Detailed Results, and Findings and Observations sections of this report.

The Assessment Team performed detailed and critical reviews in all areas addressed within the
assessment implementation plan to address the following fire protection Criteria Review and
Approach Documents (CRAD) and provides general results of each:

CRAD Met Partially Met | Not Met
Fire Protection Program X

Self- Assessments X

Fire Protection Engineering X

Fire Prevention X

Fire Safety Training X

Fire Hazard Analyses X
Protection of Safety Equipment, Mission, Property, X
and Environment

Life Safety Considerations X

Fire System Operability X

Administrative Controls and Compensatory X

Measures

! Hopko, A.E., 2002, Supplemented Contractor Requirements Document (CRD) DOE O 420.1 Chg. 3 (Revision 0),
Facility Safety (letter 02-PRO-0817 to E.K. Thomson, Fluor Hanford, Inc., dated May 7), Richland, Washington.

\'
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The fire department emergency elements contained in DOE Guide 420.1, DOE Implementation
Guide for Use with DOE O 420.1 and DOE O 440.1, Fire Safety Program were not included in
this assessment due to 1) having recently been evaluated by the DOE Office of Environment,
Safety, and Health Oversight during the Hanford Site Comprehensive Fire Safety Review in
August 2001, and 2) FHI revised its fire department baseline needs assessment in the Hanford
Site Emergency Response Needs, Revision 1 document in June 2002.

The Assessment Team determined there were several positive conclusions and some
shortcomings related to the FHI Fire Protection Program. Most deficiencies were identified in
the areas of fire hazard analysis (FHA); protection of safety equipment, mission, property, and
environment; administrative controls and compensatory measures; fire prevention; and self-
assessment. Many of the deficiencies in these areas were related to the lack of integration
between the FHA and the Authorization Basis (AB).

FIRE HAZARD ANALYSIS

The Assessment Team focused a significant portion of the assessment on the FHA objective area
to determine if the contractor had implemented an appropriate fire hazard analysis program,
which includes a process to update facility fire hazard analyses, that the analyses reflect facility
fire hazards, and the analyses are consistent with Authorization Basis safety documentsin the
area of fire. During this review, the team determined that the FHA CRAD was not met mainly
because facility-documented safety analyses and fire hazards analyses are not fully integrated,
and fire hazard analyses in the FHA were out of date and implementation needs improvement.
The contractor was notified of these findings and results of each are discussed within the
individual facility write-up. Although there were numerous findings from the review, in the
opinion of the review team, none were significant enough to suggest that the fire protection
program was inadequate for protection of Hanford facilities.

Generaly, the FHASs postul ate a greater number of fire scenarios than those considered in the
Authorization Basis safety documentation. Thisis partialy the result of the FHA and
Authorization Basis requirements documents specifying different assumptions, and the focus of
these analyses being different, and the fact that they were written by different parties during
different time periods. Also, usually the FHASs consider more than just bounding scenarios as
sometimes found in the AB. This does not necessarily suggest the FHAS are more conservative
than the AB, only that they are more detailed and complete. Asaresult, many times scenarios
identified in the FHASs do not appear to be analyzed in the AB. Improved coordinated
integration is needed between these two documents relative to fire hazards, and where there are
differences, the documents should address the differences and justify the reasons.

FHI has already recognized this deficiency and has taken various steps to identify these
weaknesses, making off-normal occurrence notifications to DOE of several potential
inadequacies in safety analyses (PISA). Furthermore, the contractor is taking various actions to
address these disconnects by performing Unreviewed Safety Question (USQ) determinations and
Justifications for Continued Operations (JCO) where the USQ was determined to be positive.
Additionally, the effort to become rule compliant (10 CFR 830) by April 2003 will help to
resolve these discrepancies.

Vi
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Additional concernsrelated to the FHA determined that controls, conditions and assumptions of
fire hazard analyses documents do not always flow down into facility controls. This condition
was hoted in the 222-S Analytical Laboratory FHA where the fire analysis states that the types
and quantities of combustible materials found during a facility tour are representative of the
potential fire hazards in the lab and that a greater combustible inventory could affect the
analyzed fires. However, no formal combustible control procedure or program (other than for
flammable liquids under National Fire Protection Association [NFPA] 45) exists for the 222-S
Analytical Laboratory to ensure that the fires analyzed by the FHA will not be exceeded by
additional inventory into the lab. Thisis not anuclear safety issue in that the 222-S L aboratory
Safety Analysis assumes complete destruction of the facility by fire within the administrative
controlled source term limits and the resulting dose is within acceptance guidelines (i.e. AB is
more conservative than the FHA). In addition, combustible loading limits defined by the 242-A
Evaporator FHA (Section 6.4.1) have not been incorporated into facility-specific procedures to
ensure that limits will not be exceeded. The 242-A Evaporator has declared a PISA and a
positive USQ, and a developed a Justification for Continued Operation (JCO) which was
approved by DOE-RL on August 09, 2002.

Due to the changing operations and activities, the fire hazards analyses also do not always
capture the current fire hazards that may present inadequacies in the safety analyses. For
example, the fire hazards analysis for the Canister Storage Building (CSB) evauates several
scenarios in the operational area and provides a basis for establishing combustible controls.
However, a hydraulic fluid fire (pressurized-spray fire) was not considered in the Canister
Storage Building FHA for the MCO Handling Machine (MHM) which contains over 50 gallons
of combustible hydraulic fluid, and may pose a significant hazard to safety-class equipment in
the CSB. The Canister Storage Building declared a PISA on November 14, 2002, and isin the
process of evaluating this concern.

In another case, the FHA for the 327 Facility evaluated most of the significant hazardsin the
facility and provides conservative conclusions. However, the 327 FHA did not fully address fire
scenarios in the basement, particularly the “Class A” fuel packages that were observed during the
assessment that could expose the unprotected structural steel. The FHA evaluated only alarge
ventilation-limited hydraulic fluid fire in the basement and concluded that structural failure is not
likely. This FHA concluded that this fire would bound al others, although a smaller “Class A”
fuel package or possibly a pressurized-spray fire could damage the steel (not ventilation limited
where critical temperatures could be reached) and cause structural failures and openings to
develop inthefloor. Thisisof particular concern because the same fire could aso cause a
radiological contamination release from the high efficiency particulate air (HEPA) filters. Asa
result of this assessment, the facility removed a considerable amount of combustible materials
from the basement to address this concern. However, formal controls to maintain combustibles
at asafe level were not in place and the fire hazard analysis did not analyze for “Class A”
combustibles that were stored in the basement at the time of the assessment. Subsequently the
327 Facility declared a PISA on November 8, 2002, and is in the process of evaluating the
concern.

The FHA for T Plant focused on fire scenarios in the canyon area and provided
recommendations for limiting fire growth in this area. Scenarios were also evaluated in the
271-T Building office areas and the building has since implemented the controls and the
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configuration in the canyon area is markedly improved. However, there was a significant
accumulation of combustible materials in other areas that were not considered in the FHA,
notably the pipe and electrical galleries where palletized storage was noted during the
Assessment Team facility tours. Thereisthe potential for a post-flashover fire in these areas that
could compromise the rating of the fire doors and possible spread to other areas. There are no
combustible controls enforced in these spaces. Thisis not a nuclear safety concern because it
does not affect the radiological source of the facility. However, T Plant is addressing the issue
under life safety code of NFPA.

The FHA for the 105-KE Basin captures the most severe hazards, but should be expanded to
consider large “Class A” combustible fuel packages in and around the Transfer Bay Area. This
is predicated from the current presence of scaffolding, wood crates, and a canister cleaner
structure with polymer windows in the Transfer Bay Area. These items may be staged near
unprotected structural steel and/or safety class equipment, and there is also no direct control on
the maximum quantity of these materials, indicating that accumulations could exceed the fire
scenario fuel load assumed in the FHA inthisarea. While FHI procedures allow flame resistant
treated wood to be used in these facilities, flame resistant treated wood is still a combustible
material that should be analyzed and controlled in facility usage. Another FHA deficiency is that
105-KE Basin does not address indirect fire and smoke hazards from wildfire as required by the
Initial Joint Review of Wildland Fire Safety At DOE Sites?. Lastly, there are several long-
standing recommendations (prior to 2000) that have not been tracked in the Corrective Action
Management system or corrected.

PROTECTION OF SAFETY EQUIPMENT, MISSION, PROPERTY, AND ENVIRONMENT

In the protection of safety equipment, mission, property, and environment objective area the
Assessment Team discovered some additional deficiencies in the FHAS significant enough to
conclude that the criteriafor this area was not met. Fire protection requirements for safety class
systems are not always specifically mentioned in the FHA as required by DOE. Additionadly, in
some cases Authorization Basis document updates were made that added safety-class equipment
that were not updated in the FHA and fire impacts to safety-class systems were not always
considered in sufficient depth in FHA and Authorization Basis documents.

The review team also determined there were some facilities that do not meet DOE requirements
for loss limitations because FHA recommendations remain open and inconsi stencies between
hose-stream requirements contained in the prefire plan verses the FHA exist. Improved
coordinated integration is needed between the prefire plan and the FHASs relative to hose-stream
requirements and where there are differences, the documents should address the differences and
note the reasons. Disparities in the hose-stream requirements creates confusion as to what the
actual hose-stream demand is, and whether or not the water supply is capable of supplying the
hose-stream demands.

2 O'Brien, J. and D. Kubicki, 2002, Initial Joint Review of Wildland Fire Safety at DOE Sites, U.S. Department of
Energy-Headquarters, Office of Independent Oversight and Performance A ssessment, Washington, D.C.
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ADMINISTRATIVE CONTROLS AND COMPENSATORY MEASURES

The Assessment Team evaluated the contractor's methods to maintain an appropriate method of
establishing, identifying, tracking, and maintaining administrative controls and compensatory
measures. The team concluded that the main administrative controls and compensatory
measures objective was not fully met because the facilities do not have a central means of
tracking, initiating, cross-referencing, or managing administrative controls and compensatory
measures.

There are implicit (and to alesser extent, explicit) controls also described in the FHA documents
that are not implemented in facilities. 1n some cases, exemptions and equivalencies are based on
implied and/or explicit FHA controls. Because these controls are not always implemented at the
facility level, there is a potential for exemption and equivalencies to be violated. These controls
may impact operational safety requirements for the facility and may impact fire safety
equivalencies and exemptions. Implicit controls are directly related to the accident and fire
scenario assumptions in the FHA and Authorization Basis documents and are difficult to capture.
However, these assumptions may include the combustible load, configuration, facility makeup,
and ventilation conditions. This disconnect may arise because the FHA evaluations tend to focus
on the most severe hazard that currently existsin afacility rather than attempting to determine
the most severe condition that the facility can tolerate (i.e., alimiting scenario).

There is no process to ensure critical assumptions related to FHA/AB exemptions/equivaencies
relative to fire protection controls are maintained. In addition, there is no centralized means of
initiating, tracking, cross-referencing, and managing administrative controls at the building level.
Furthermore, there is the potential for combustible and fire conditions to exceed levels analyzed
in the Authorization Basis and FHA documentation.

In analyzing combustible controls at FHI high-risk facilities, RL and FHI continue to identify
deficiencies and improve alignment between the FHAs and AB. Recent AB updates, the USQ
evaluation process and the declaration of PISAs, subsequent positive USQs, and deliberate
compensatory measures through the JCO process over the last two years have resulted in much
improved combustible controls at these facilities. Examplesinclude PFP, WRAP, CWC, WESF,
and 242-A. Also, prior to operation in December 2000, the Spent Nuclear Fuel Project
established explicit conservative controls consistent with the FHA and AB. Asaresult of this
report, PISAs were declared at 242-A, 327, and CSB. As part of the corrective actions
associated with the 2001 Office of Environment, Safety, and Health Comprehensive Fire Safety
Review of the Hanford Site Report, FHI currently is assessing the adequacy of the combustible
controls for all Category 2 and 3 nuclear facilities. Results of this FHI assessment are expected
sometime in November 2002.

FIRE PREVENTION

Another important el ement evaluated was fire prevention. The purpose of the fire prevention
objective area was to determine if the contractor had implemented an appropriate fire prevention
program that included periodic fire prevention inspections; procedures or methods for controlling
combustible, flammable, radioactive or hazardous materials to minimize the risk from fire;
procedures or methods for limiting smoking as an ignition source; and ensuring hot work
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controls and procedures are in place. Overall, the team determined that this criterion was not
fully met. Periodic fire prevention inspections are being performed, FHI is maintaining
appropriate vegetation control around its facilities, ignition sources are limited, and hot work
controls are in place. However, there was one major deficiency in the fire prevention area noted
with regard to the lack of arobust combustible control/housekeeping control and
implementation. It isaconcern to DOE where heavy reliance on arobust combustible and
ignition source control is credited in the authorization basis, and yet this assessment found
problems with the lack of rigor in procedures and or poor implementation of controls.

Specifically, discrete housekeeping and combustible controls were generally too vague or
nonexistent in a number of FHI facilities. In addition, procedures that require facilities to
"minimize combustibles’ are not effective since there could be more combustibles in the facility
than analyzed in the FHA or Authorization Basis Document. This also was noted in the October
2001 Office of Environment, Safety, and Health Comprehensive Fire Safety Review of the
Hanford Site Report, page 12, where it was concluded that “the established program to control
excessive accumulations of combustible materials and possible ignition sources within the
Plutonium Finishing Plant is not fully effective’.

Examples of poor housekeeping and lack of controls observed during the facility tours included
staged-waste accumul ation awaiting removal from facility decommissioning and demolition in
the 327 Building hot cell area, wood scaffolding accumulation in the 105-KE Basin, and the
storage of palletized combustible materialsin T Plant pipe and electrical gallery. While these
items in themselves do not necessarily represent a specific facility fire-safety issue, the question
of "how much combustible material becomes too much combustible material™ is presented where
the areas and material hazards utilized have not been analyzed and controlled.

The Assessment Team did observe discrete combustible controls implemented for the 324 and
327 hot cells, in the Waste Encapsulation Storage Facility, and in the operational area of the
Canister Storage Building. Additionally, the 222-S Analytical Laboratory housekeeping was
excellent, and while there were written controls for flammable liquids, other controls to maintain
the housekeeping at an acceptable level was not specifically written for the laboratory.

SELF-ASSESSMENTS

The Assessment Team evaluated FHI self-assessments in the fire protection area by reviewing
fire protection facility assessments, procedures, letters, and conducting interviews. While most
fire protection facility assessments are being performed by qualified fire protection engineers
that meet DOE expectations, and Facility Evaluation Board A ssessments are conducted that
include fire protection elements specific to facilities, the fact that the fire-protection program
assessment has not been conducted since 1998 resulted in the self-assessment criteria area not
being fully met. While other related fire assessments have been completed, a number of program
elements such as adequacy of facility fire protection assessment reports, administrative controls,
temporary protection, and compensatory measures are not being assessed anywhere within FHI
asrequired by DOE. Thereview in this area aso determined that administrative controls
contained in facility FHAs do not appear to be adequately addressed in facility fire-protection
assessments. Finally, the 105-KE and 105-KW Basin fire protection facility assessment is
overdue.
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FIRE PROTECTION PROGRAM

The review of the criteriaidentified that the Fire Protection Program is well documented with
assigned roles and responsibilities that are well defined and known within the company. FHI
places a high priority on fire safety with focus through the Hanford Fire Marshal's Office, the
Hanford Fire Department, and Fire Systems Testing and Maintenance to meet DOE fire safety
objectives. Thisareadid identify two weaknesses; deficiencies and recommendations identified
by fire hazard analyses are not always tracked or corrected, and concerns exist regarding the lack
of facility administrative controls necessary to maintain the assumptions and conditions of
approved fire safety exemptions and equivalencies. In addition, the current method for granting
deviations or variances to FHI processes and procedures raises questions regarding the limits of
authority of the Fire Marshal, as opposed to RL, in allowing modifications to application of
national codes and standards. A clearer limit of authority needs to be included in contractor
procedures.

FIRE PROTECTION ENGINEERING

A critical part of the Fire Protection Program is the fire protection engineering necessary to
ensure that important requirements and features for safe operation are being incorporated into the
design of contractor facilities. The Assessment Team determined that the Fire Protection
Engineering program is adequate. FHI fire protection engineers meet the definition of
“qualified” as delineated in DOE requirements and engineering personnel have the requisite
knowledge to perform assigned job duties necessary for the review criteriato be met. However,
some shortcomings in this area were noted; the training and qualifications of the site fire
protection engineers does not provide for in-house performance of analytical evaluations such as
fire modeling or assessment of hazardous conditions via calculations, and professional
development training for Fire Protection Engineer professionalsis limited and restricts the
capabilities available to the Hanford Site in general.

FIRE SAFETY TRAINING

The Assessment Team evaluated the fire safety training objective areato determine if fire safety
training is provided to al employees and that the training is appropriate to meet DOE
expectations. The team concluded that the fire safety training criteria, review and approach
elements objective was met. Fire safety training is provided to all employees through Hanford
General Employee Training. Additionally, employees who perform fire watches also receive
hands-on portable fire extinguisher training in accordance with Occupational Safety and Health
Act requirements.

LIFE SAFETY CONSIDERATIONS

Facility life safety was evaluated by the team under the life safety objective area. The purpose of
this areawas to determine if FHI's program had implemented effective life safety practices,
including basic and specialized life safety provisions that are incorporated into designs and
operational facilities consistent with NFPA 101, Life Safety Code.

Overal, the Assessment Team concluded that life safety provisions are generally maintained in
existing facilities necessary to meet the objectives of thisarea. NFPA 101 requirements are
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implemented into facility designs. A minimum of two paths of protected egress out of facilities
was generally observed, travel distances appear adequate, and exit signs at the appropriate places
were provided. Unique fire protection features of the life safety code, such as sprinkler
protection and emergency fire alarm systems, were also provided in most facilities.

One deficiency was noted concerning the adequacy of emergency lights. While emergency
lighting units appear to be individually tested, lighting system performance throughout the
required areas does not appear to be adequate in a number of facilities observed (e.g., T Plant,
105-KW Basin Transfer Bay, 324). A qualitative test in many of these windowless structures
might be prudent to ensure employee safety during afire or electrical outage. Although
procedures are in place to perform preventive maintenance and operationa checks of emergency
lighting units, this does not include an assessment of the adequacy of lighting levels. A similar
issue was identified at another DOE site, which resulted in the discovery of inadequate
illumination (see Occurrence Report, ORO-MMES-Y 12DEFPGM-1993-0093, Defective
Emergency Lighting).

FIRE SYSTEM OPERABILITY

The Assessment Team aso focused on the effectiveness of FHI's inspection, testing, and
maintenance program and an impairment system for fire protection systems and equipment
through the Fire System Operability area criteria. Overall, the inspection, testing, and
maintenance program for fire protection and life safety systems for FHI is acceptable to conclude
that the criteria, review and approach elements of this area were met.

Fire protection systems are being professionally inspected, tested, and maintained in accordance
with NFPA standards and DOE expectations. The Hanford Fire Department Fire System Testing
and Maintenance Organizations have qualified personnel to address the fire protection systems.
In addition, FHI facilities are inspecting and testing non-system fire protection features (e.g., fire
doors, fire barriers, exit signs, etc.).

One area of deficiency identified in the Fire System Operability area was related to the control
and long-term planning of the water supply that supports the fire-protection sprinkler systemsin
anumber of facilities. The Water Supply System Master Plan did not address long-term issues
for fire protection. While the Master Plan addressed site-wide water demands, it did not address
specific needs for fire-suppression systems that are important to safety. Furthermore, the Master
Plan did not integrate fire protection systems needs and vulnerabilities in the weighted priority
replacement matrix for underground piping consistent with facility missions and future needs of
these important fire safety systems.

FHI also does not have structured programs to interface the water utilities group with fire
protection system owners and facilities to ensure continued service of systems. Additionaly,
water supply component impairments supporting fire systems are not controlled with the same
formality asinternal fire protection systems.

An issue regarding the lack of obstruction investigations in sprinkler piping was aso found in the
Fire System Operability area. Essentialy, internal sprinkler piping obstruction investigations per
NFPA 25, Standard for the Inspection, Testing, and Maintenance of Water-Based Fire
Protection Systems, are not being performed and fire sprinkler piping could be blocked. While
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the NFPA standard is subjective as to whether or not obstruction investigations should be
performed, no technical baseline study is present to justify the lack of doing thisinvestigation in
facility systems. Based in this assessment, FHI began inspections to collect baseline data, and
identified debris and plugging in a number of dry pipe sprinkler systems within the Central
Waste Complex (CWC). FHI continues to take appropriate compensatory measures to work
through the fire protection and authorization basis issues as they arise.

Although the FHI Fire Protection Program in general meets or exceeds many of the criteria, the
lack of integration between the FHAs and AB documents continues to cause problems with the
implementation of administrative controls. FHI currently is assessing the adequacy of the
combustible controls for all Category 2 and 3 nuclear facilities. Results of this FHI assessment
are expected sometime in November 2002. Additionally, FHI’ s efforts to become rule compliant
(10 CFR 830) by April 2003 also will resolve these discrepancies

A written Corrective Action Plan isrequired for each of the identified Findings. Additionaly,

FHI should include in their response a description of actions taken to address each of the
Observations appearing in the report.
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FINDINGS AND OBSERVATIONS

TERMINOLOGY

Finding: Anindividua item, which does not meet requirement. The requirements basis for
Findings can range from laws to facility level procedures.

Observation: A condition or practice that does not provide or promote effective protection of
the health and safety of the public, workers, or the environment, but is not directly linked to
compliance.

Recommendations: Suggestions offered by the U.S. Department of Energy, Richland

Operations Office that may assi